SYMPLECTIC AFFINE GRASSMANNIAN ノ ドウヘン SCHUBERTルイ クミアワセロンテキ ヒョウゲンロン ト ソノ シュウヘン by 池田, 岳
Title Symplectic affine Grassmannian の同変Schubert 類 (組合せ論的表現論とその周辺)
Author(s)池田, 岳




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University
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$*1$ Peterson 2, 3
3 1
1870 2013 1-15 1
$T$ $G$ $T$ $H_{T}^{*}(\mathcal{G}_{G})$
$T$ $H_{*}^{T}(\mathcal{G}_{G})$
( ) $\mathbb{Z}$
$G$ $W$ $\tilde{W}$ $\tilde{W}/W$






$G=SL_{n}$ Lam [14] $H_{*}(\mathcal{G}_{SL_{n}})$
$k$-Schur
(Shimozono ) [15], [16]
$G=Sp_{2n}$ [19]
Pon [21]
[14], [19], [21] $T$ ( )






$T$ $n$ $S$ $\mathbb{Z}[t_{1}, \ldots, t_{n}]$
$\Gamma$ Schur $Q$ (\S 3 )























$C_{n}^{(1)}$ $s_{i}(i=0, \ldots, n)$
$s_{i}^{2}=1, s_{0}s_{1}s_{0}s_{1}=s_{1}s_{0}s_{1^{S}0}, s_{i}s_{i+1}s_{i}=s_{i+1}s_{i}s_{i+1}(1\leq i\leq n-2)$ ,












$\lambda=(\lambda_{1}, \ldots, \lambda_{l})$ ( ) $\lambda_{i}\leq n$
$\lambda_{1}\leq 2n$ $n=3$ $\lambda=(6,6,5,5,5,3,1)$
$\mathcal{P}_{n}^{c}$
$*$ 6.
$\tilde{C}_{n}^{0}$ $\rho_{i}(1\leq i\leq 2n)$ :
$\rho_{i}=\{$
$s_{i-1}\cdots s_{1}s_{0}$ $(1\leq i\leq n)$
$s_{2n+1-i}\cdots s_{n-1}s_{n}s_{n-1}\cdots s_{1}s_{0}$ $(n+1\leq i\leq 2n)$
.




$*5W(C_{n}^{(1)})$ [1] [3] $\tilde{C}_{n}$
$W(C_{n})$ $C_{n}$
$*6$ Type $C$ bounded partitions.
4
Eriksson-Eriksson [1] [19], Lemma 5.3 Morse
[19] Coxeter
$\v{C}_{n}^{0}$ Bruhat $*$7
( $*$8) $(\lambda\subset\mu)$ $\v{C}_{n}^{0}$ Bruhat
$($









(Lascoux [20]). Hanusa-Jones [3] $r_{C}$ $2n$
$\tilde{C}_{n}^{0}$
\S 6
( $C$ $\tilde{W}^{0}$ ).
2.1 ([3], Theorem 5.1 [20]) $w,$ $v(\neq e)\in\v{C}_{n}^{0}$ $s_{i^{V}}<v$ $i$
$w \leq v\Leftrightarrow\min(w, s_{i}w)\leq s_{i}v$
$w=\rho_{1}\rho_{6},$ $v=\rho_{1}\rho_{2}\rho_{5}$ ( ) $i=0$ $s_{0}w<w$
$w\leq V$ $s_{0}w\leq s_{0}v$
1 $w’=\mathcal{S}_{0}w,$ $v’=s_{0}v$
$i=1$ $s_{1}w’\leq s_{1}v’$ $s_{1}w’=\rho_{5},$ $s_{1}v’=\rho_{1}\rho_{5}$





$\v{c}_{n}/C_{n}$ $\{$ 1, 2, $\ldots,$ $n\}$
(multi-set) {1, 1, 1, 2, 2, 4}
$\{i,\overline{2}, \ldots,\overline{n}\}$
$\{1,1,1,\overline{2},\overline{2}, 4\}$
$i(1\leq i\leq n)$ $i$ $\overline{i}$ $\{$ 1, 1, $\overline{1},2\}$
$n$ $\{1,2, \ldots, n\}$
$\mathbb{Z}^{n}$
$*$9 $(3, -2,0,1)$
$\{1,1,1,2,\overline{2}, 4\}$ $\mathbb{Z}^{n}$ $(m_{1}, \ldots, m_{n})$
$\{$ 1, 2, $\ldots,$ $n\}$ $\mathbb{M}_{n}$ $\mathbb{M}_{n}$
$\tilde{C}_{n}$ $s_{i}(1\leq i\leq n-1)$ ( ) $i$
$i+1$ 7 $\overline{i+1}$ $s_{n}$ $n$ $\overline{n}$
$s_{0}$ 1 ( ) $m$ $1-m$ $*$ 10.
$s_{0}(\{\overline{1}\})=\{1,1\}(m=-1),$ $s_{0}(\{2\})=\{1,2\}(m=0)$






2.1 1 $\mathbb{M}_{n}$ $S\mathcal{P}(n)$
$\mathcal{S}\mathcal{P}(n)arrow \mathbb{M}_{n}$











$0\leq m_{1}\leq 1, 0\leq m_{2}\leq 1, 0\leq m_{3}\leq 1,$
{1,2,3} $S\mathcal{P}(3)$
$r=5$
$0\leq m_{1}\leq 1, 0\leq m_{2}\leq 1, -1\leq m_{3}\leq 1,$
{1,2,3,3} 3,3
$r=7$
$-1\leq m_{1}\leq 1, -1\leq m_{2}\leq 1, -1\leq m_{3}\leq 1,$
{1,2,3} “ “( ).
$r=8$
$-1\leq m_{1}\leq 2, -1\leq m_{2}\leq 1, -1\leq m_{3}\leq 1,$
{1,1,1,2,2,3,3} “ ” 1 2
9 $\{i, 2,3\},$ $\{1,\overline{2},\overline{3}\},$ $\{i,\overline{3}\},$ $\{1,1,3\}$ 4 $( \{1,2,2\}, \{3,3\})$ . 10
{1,1,2,3}, {1,2,3}, {1,2}, {1,1,3} 4 ( {2,2,3}, {1,3,3}, {3,3}).




$\ldots$ , $t_{n}$ $\cong \mathbb{Z}^{n}$
$\alpha_{0}=2t_{1}, \alpha_{i}=t_{i+1}-t_{i}(1\leq i\leq n-1) , \alpha_{n}=-2t_{n}$
$\triangle\subset\hat{T}$
$C_{n}$ $\Delta^{+}$







$Q_{k}(x)(k\geq 0)$ Ivanov [9] $Q$




$t=(t_{1}, t_{2}, \ldots)$ $k\geq 1,$ $l\geq 2$
$Q_{k}^{(l)}(x|t)= \sum_{j=0}^{k-1}(-1)^{j}ej(t_{1}, \ldots, t_{\iota-1})Q_{k-j}(x)$






$\lambda=(\lambda_{1}>\ldots>\lambda_{r})$ strict partition $\lambda_{r}=0$
$r$ Factorial $Q$ :
$Q_{\lambda}(x|t)=$ Pf $(Q_{\lambda_{i},\lambda_{j}}(x|t))_{1\leq i<j\leq r}.$
Pf
Factorial $Q$ $\mu=(\mu_{1}>\cdots>$












$H_{T}^{*}( \mathcal{G}_{C_{n}}^{T})= \prod_{0,v\in C_{n}^{-}}H_{T}^{*}(e_{v})=Map(\v{C}_{n}^{0}, S)$
.
4.1 ([18], Section 3.2) $\mathcal{G}_{C_{n}}^{T}arrow \mathcal{G}c_{n}$
$H_{T}^{*}(\mathcal{G}_{C_{n}})arrow Map(\v{C}_{n}^{0}, S)$
$f\in$ Map $(\v{C}_{n}^{0}, S)$
:
(1) $\alpha\in\triangle^{+}$ $v\in\v{C}_{n}^{0}$ $f(v)-f(s_{\alpha}v)\in\alpha S,$
(2) $\alpha\in\Delta^{+}$ $d$ $v\in\v{C}_{n}^{0}$
$f((1-t_{\alpha^{\vee}})^{d}v)\in\alpha^{d}S, f((1-t_{\alpha^{\vee}})^{d-1}(1-s_{\alpha})v)\in\alpha^{d}S.$
$v\in\v{C}_{n}^{0}$ $(m_{1}, \ldots, m_{n})$
$S$ $\phi_{v}$ : $\Gamma_{S}arrow S$ $F(x_{1}, x_{2}, \ldots)\in\Gamma_{S}$
$\phi_{v}(F(x_{1}, x_{2}, \ldots))=F(\epsilon_{1}t_{1}, \ldots, \epsilon_{1}t_{1}, \epsilon_{2}t_{2}, \ldots, \epsilon_{2}t_{2}, \ldots, \epsilon_{n}t_{n}, \ldots, \epsilon_{n}t_{n}, 0,0, \ldots)$
$\epsilon_{i}$ $m_{i}$ $\epsilon_{i}t_{i}$ $|m_{i}|$
3.1
$v$ $\mu\in S\mathcal{P}(n)$ $\phi_{v}$ $x=t_{\mu}$
9
4.2 $\prod_{v}\phi_{v}$ : $\Gamma sarrow$ Map$(\v{C}_{n}^{0}, S)$ $S$
$\phi^{(n)}:\Gamma_{S}arrow H_{T}^{*}(\mathcal{G}_{C_{n}})$
: 5.1 (1), (2)




$p_{2k+1}^{(n)}(x|t)=j \sum_{=0}^{k}(-1)^{j}ej(t_{1}^{2}, \ldots, t_{n}^{2})p_{2k+1-2}j(x) (k\geq n)$ .
$2p_{2i+1}(x)$ $\Gamma$ $2p_{2k+1}^{(n)}(x|t)\in\Gamma_{S}$
4.1 : $Ker(\phi^{(n)})=\langle 2p_{2k+1}^{(n)}(x|t)|k\geq n\rangle\subset\Gamma s.$
: $2p_{2k+1}(x|t)$ Kernel
$H_{T}^{*}(\mathcal{G}_{C_{n}})$ $S$ ( )
$w \in C_{n}^{-}\sum_{0}q^{\ell(w)}=\frac{1}{(1-q)(1-q^{3})\cdots(1-q^{2n-1})}$
4.2, 4.1
4.1 ([8]) $H_{T}^{*}(\mathcal{G}_{C_{n}})$ $S$ $\Gamma_{S}^{(n)}$ $:=$
$\Gamma_{S}/\langle 2p_{2k+1}^{(n)}(x|t)|k\geq n\rangle$









Map $(\v{C}_{n}^{0}, S)$ @) (n) $H_{T}^{*}(\mathcal{G}_{C_{n}})$
5.1 ([18], [11]) $\Xi^{(n)}$ $\xi^{w}\in Map(\v{C}_{n}^{0}, S)$ :
(1) $v\in\v{C}_{n}^{0}$ $\xi^{w}(v)\in S$ $\ell(w)$
(2) $v\not\geq w$ $\xi^{w}(v)=0.$
(3) $\xi^{w}(w)=\prod_{\alpha\in I_{w}}\alpha,$ $I_{w}=\{\alpha\in\triangle^{+}|\mathcal{S}_{\alpha}w<w\}.$
$\rho_{r}$ $t=(t_{1}, t_{2}, \ldots)$
$t^{(n)}=(t_{1}, t_{2}, \ldots, t_{n}, -t_{n}, \ldots, -t_{2}, -t_{1}, t_{1}, t_{2}, \ldots, t_{n}, -t_{n}, \ldots)$
5.1 ([8]) $r\geq 1$ $\phi^{(n)}(Q_{r}(x|t^{(n)}))=\xi^{\rho_{r}}$











5.2 ([8]) $\lambda\in S\mathcal{P}(n)$ $\phi^{(n)}(Q_{\lambda}(x|t))=\xi^{\rho_{\lambda}}$




5.1 $\lambda\in S\mathcal{P}(n)$ $\{v\in\v{C}_{n}^{0}|v\not\geq\rho_{\lambda}\}=\{\rho_{\mu}|\mu\not\supset\lambda\}.$
Proof. 2.1
: $\lambda\in S\mathcal{P}(n)$ $Q_{\lambda}(x|t)=Q_{\lambda}(x|t^{(n)})$ 5.1 5.2
$\rho_{r}(1\leq r\leq n)$













6.1 ([3]) $\v{C}_{n}$ $\v{C}_{n}^{0}$
$\tilde{C}_{n}^{0}$ Bruhat
$A$ ( [3]
). weak (left) order
(strong) Bruhat order
6.1 $\v{C}_{n}$ $\mathbb{M}_{n}$
$i$ $2n$ $1\leq r_{i}\leq 2n$
$i$ $1\leq r_{i}\leq n$ $r_{i}$ $n+1\leq r_{i}\leq 2n$
$r_{i}-2n-1$
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